ABSTRACT
INTRODUCTION
According to the World Health Organization (WHO), every day, approximately 830 women die from preventable causes related to pregnancy and childbirth, and 99% of all maternal deaths occur in developing countries. 1 The major complications that account for nearly 75% of all maternal deaths are: severe bleeding (mostly bleeding after childbirth), infections (usually after childbirth), high blood pressure during pregnancy (pre-eclampsia and eclampsia), complications from delivery, and unsafe abortion.
1
In Indonesia, the highest causes of maternal death are haemorrhage, eclampsia, infections, and etc. 2 Data from the Health Department of the Province of Bengkulu in 2014 showed that the maternal death amounted to 146 per 100,000 live births, which was increased from data in 2013 that were 139 per 100,000 live births. 3 The number of pregnant women in Bengkulu in 2014 was 38.706, and those who got the iron tablet were 37.115 women (95.89%). The prevalence of anemia was still high, 49.3% (19.084 women) of the total of pregnant women (38.709 women) were suffering from anemia.
3 Meanwhile, the total number of pregnant women in Rejang Lebong in 2015 was 5.326 women, with 3.109 pregnant women suffered from anemia; and of 643 pregnant women in the Health Center (Puskesmas) of Perumnas, there were 384 pregnant women had anemia. 4 In response to anemia in pregnant women, giving Fe tablets during pregnancy is one of the operational implementation of the standard of antenatal care service, which pregnant women are expected to take 90 Fe tablets during pregnancy.
5 But in fact, the percentage of mothers who reported taking iron tablet was just only 33.3% based on the number of days. 5 In addition, giving oral iron is found to cause adverse effects on the gastrointestinal tract, including nausea, vomiting, epigastric pain, eructation, pyrosis, meteorism, borborygmi, colic pain, flatulence, constipation, thin feces, diarrhea, and black feces. 6 Another way to reduce the incidence of anemia among pregnant women is to provide nutrition rich in iron. Vitamin C is considered able to increase the absorption of nonhem iron to four-fold. 7 Nonheme iron is less readily absorbed by the body and is found in foods such as fortified cereal, rice, black beans, soybeans, eggs, wheat, and spinach. 8 Vitamin C is known as ascorbic acid, a water-soluble vitamin thought to increase the absorption of nonheme iron. Vitamin C acts as a reducing agent to facilitate iron absorption from the GI tract. The vitamin C and iron combine to form an iron chelate complex, which increases the solubility of iron in the small intestine, resulting in increased uptake across the mucus membranes of the duodenum. 7, 8 The role of vitamin C in the process of absorption of iron is reduction of Ferric iron (Fe 3+) into Ferro (Fe 2+) in the intestine in order to be easily absorbed. 7 This reduction process will be even greater if the pH in the stomach is more acidic. Vitamin C increase acid in the stomach that will also increase iron absorption by up to 50%. 8 For this reason, the vitamin C must be consumed at the same time as the iron in order to be effective.
As current recommendations indicate that pregnant women should consume 85 mg/day of vitamin C. 9 Food such as papaya is considered excellent source of vitamin C. The content of vitamin C is high enough in pepaya, which is 78 mg/ 100 grams 10 of papaya. Additionally, papaya also has another benefit to keep fit, maintain the digestive tract, anti-inflammatory, anti microbial, diuretic, strengthen the immune system, and bone nourish, etc. 11 The effect of papaya in increasing the hemoglobin had been conducted among adult women. 12 But limites studies found in the literatures regarding the effect of papaya in the pregnant women suffering from anemia. Therefore, this study aimed to examine the effect of papaya (carica papaya Linn.) on hemoglobin and hematocrit level in pregnant women with anemia.
METHODS

Design
This was a true experimental study with randomized pretest and posttest design with control group.
Setting
This study was conducted between November 9, 2016 to December 3, 2016 in the working area of the Health Center (Puskesmas) of Rejang Lebong in Bengkulu province.
Research sample
There were 42 respondents recruited in this study using simple random sampling. Randomization was performed to divide the samples into two groups, namely 21 respondents in the treatment group and 21 respondents in the control group. The inclusion criteria of the sample were: (1) Pregnant women with Hb <11 g/dL, (2) consuming Fe tablet, (3) no nausea and vomiting, (4) pregnant women in trimester II, (4) willing to be a respondent, and (5) willing to follow the prescribed diet. The criteria of exclusion were: (1) pregnant women aged <20 years and >35 years, (2) had bleeding history, (3) short interval between pregnancy <2 years, (4) had >5 children.
Instrument
To check the blood profile (hemoglobin and hematocrit), autoanalyzer was used in this study as an advanced laboratory tool equipped with a system of multiple sequential analysis. This tool has the ability to audit more functions to the chemical analysis automatically. Blood profile checking was performed three times, namely pretest, posttest 1 (the 8 th day), and posttest 2 (the 15 th day). Intervention A total of 110 grams of papaya was given to the intervention group every day for 14 days. California Papaya was chosen as having good quality, red and sweet. In this study, all pregnant women got the same food in 3 times, plus 2 times snacks per day for 14 days, which everyday's menu was different provided by the researchers. It was expected that to be given the same diet every day could minimize counfonding variables in this study.
Data analysis
Data were analyzed using dependent t-test to compare the average of the two data (data before and after) in the treatment group and the control; and independent ttest was also used to identify differences in levels of hemoglobin, hematocrit and erythrocytes in the control group and the intervention group.
Ethical consideration
Prior to data collection, ethical approval has been appoved by the Health Research Ethics Committees (K.E.P.K) of the Health Ministry Polytechnic Semarang. The study permission was also obtained from the Head of the Health Center (Puskesmas) of Rejang Lebong in Bengkulu province. Informed consent was also performed to each respondent before collecting data.
RESULTS
The characteristics of the respondents based on table 1 showed that the majority of the respondents had senior high school background (54.8%), not working (83.3%), and multigravida (54.8%). Levene's test showed that the p-value of education, job, and gravida were > 0.05, which means there were no difference of samples between both groups based on education, job, and gravida. Table 2 showed the difference of the mean of hemoglobin in the intervention group, which in pretest was 9.910 gr/dL, gently increased in the posttest 1 to be 10.114, and in posttest 2 was 10.838 gr/dL. The increase of hemoglobin also occurred in the control group, but lower than the mean of hemoglobin in the intervention group, which were 9.952 in posttest 1 and 10.010 in posttest 2.
On the other hand, the mean of hematocrit level was also increased in both groups, but it could be seen the difference of the mean in posttest 1, which in the intervention group was 27.14, and 26.86 in the control group, while in posttest 2 the mean of hematocrit in the intervention group was 30.05, and 27.43 in the control group. 
DISCUSSION
The finding of this study proved that consuming 110 grams of papaya per day regularly in pregnant combined with Fe tablet can increase the levels of hemoglobin and hematocrit levels in pregnant women with anemia. This is consistent with the the study reported that by giving vitamin C in tablet form or in the form of papaya can increase iron absorption in pregnant women. 7 Giving tablets of 100 mg vitamin C increases iron absorption 37.5% -46.0% in pregnant women with a basic meal of rice, corn, and "Tiwul", while the vitamin C in the form of food (250 grams papaya) can increase the absorption of 42-54.2%. 13 This could be described that another way to reduce the incidence of anemia among pregnant women is not only with the supplied iron tablet, but must be supported with giving nutrition rich in iron, which papaya in this study. Papaya not only contains vitamin C (78 mg/100 grams of papaya) and iron, but also helps absorbing iron in the body.
The role of vitamin C in the process of absorption of iron is to reduce Ferric iron (Fe 3+) into Ferro (Fe 2+) in the intestine in order to be easily absorbed. 7 In addition, vitamin C can increase acid in the stomach and also increase iron absorption by up to 50%. 8 Thus, papaya that contain lots of vitamin C are good to prevent anemia. This is supported by the results of the research revealed that there was an an excellent iron binding capacity in anemic woman given vitamin C, folic acid, and iron. 14 The response to treatment in this study was observed through the improvement of hemoglobin values at least 0.3 g/dL/week. Physiologicaly, hemodilution occurs due to buildup of blood cells compared with the increase in plasma, which is resulting in blood dilution. The addition of this value as follows: 30% of plasma, 18% of blood cells, and 19% of hemoglobin. 15 On the other hand, this study revealed that there was an increase of the level of hemoglobin and hematocrit in the control group. It was because the respondents were given Fe tablet every day to maintain the iron in the body as their routine care. They need to start consuming Fe tablet from 12 weeks gestation until 12 weeks after delivery. However, this study revealed that Fe tablet combined with papaya had a very significant effect on the hemoglobin and hematocrit level compared with the Fe tablet alone.
CONCLUSION
In conclusion, this study revealed that there was a significant effect of consuming papaya in increasing the hemoglobin and hematocrit level in pregnant women. It is suggested that consuming papaya should be one of alternative treatments for midwives to prevent anemia in pregnant women.
